Effects of fetal calf serum, amino acids, vitamins and insulin on blastocoel formation and hatching of in vivo and IVM/IVF-derived porcine embryos developing in vitro.
The objective of this study was to determine the effects of fetal calf serum (FCS), non-essential MEM amino acids, MEM vitamins and insulin on blastocoel formation, expansion and hatching in porcine embryos developing in vitro. Addition of 20% FCS to the NCSU 23 medium significantly (P < 0.05) decreased by the compaction and blastocoel formation of 1- to 2-cell embryos developing in vitro. In contrast, more 1- to 2-cell embryos commenced hatching in the media containing amino acids than in control medium (25.7 vs 2.6%, P < 0.01). Amino acids and insulin synergistically enhanced the incidence of blastocoel formation and hatching of porcine embryos developing in vitro (P < 0.05). When early compacted embryos which developed in vitro in NCSU 23 medium were cultured in BSA-free NCSU 23 medium supplemented with 20% FCS, the incidence of hatching was significantly increased compared with that of the control groups (35.7 vs 4.1%, P < 0.01). However, addition of amino acids, vitamins or insulin to the NCSU 23 medium did not enhance the development of early morulae to the hatched embryos (P > 0.1). When either in vivo or IVM/IVF-derived 1- to 2-cell stage embryos were cultured 4 d in the modified NCSU 23 and an additional 4 days in the modified NCSU 23 supplemented in the FCS, the percentages (61.8 and 17.8%, in vivo- and IVM/TVF-derived, respectively) of hatched blastocysts were significantly higher (P < 0.01) than in the control groups (2.9 and 0%, in vivo and IVM/IVF-derived, respectively). These results suggested that dual culture conditions are required to optimize an in vitro culture system for the development of the porcine embryo in vitro.